Ultrasonic intensity microscopy for imaging of living cells.
Ultrasound intensity microscopy was developed for in vivo imaging. This paper describes the preliminary results obtained using 300 MHz ultrasound intensity microscopy for in vitro characterization of cell cultures. The novelty of the approach lies in the fact that it allows remote, non-contact and disturbance-free imaging of cultured synovial cells and the changes in the cells' properties due to external stimulants such as transforming growth factor beta-1 (TGF-beta1). The intensity imaging method has potential for extracting mechanical cell properties and monitoring the effects of drugs. Ultrasound propagates through a thin specimen such as cultured cells and is reflected at the interface between the specimen and substrate. A two-dimensional distribution of the ultrasonic intensity, which is closely related to the mechanical properties, is visualized to analyze cell organs, such as the nucleus at the central part and the cytoskeleton at the peripheral zone. After stimulation with TGF-beta1, the ultrasonic intensity at the actin zone was significantly increased compared with the control.